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4 Hence, when the axes do not greatly differ, a close approximation to the rate of evaporation from an elliptical surface is given by the equation
or, when p0 and pi are small with reference to P,
No exact mathematical expression has yet been obtained for the rate of evaporation into still air from surfaces of any other outline than the above—circle and ellipse.
Evaporation into a Steady Horizontal Wind.—Significant progress towards the complete solution of this difficult problem has been made by Jeffreys,1 whose discussion of it is substantially as follows: Let p be the density of the atmosphere at any point and D the fraction of this density due to water vapor; let the wind be in the direction x parallel to the evaporating surface, and let its velocity at some distance above this surface be u. The components v and w of the wind velocity in the directions y and z, respectively (z being normal to the surface and y at right angles to both x and z) are, therefore, both zero. For moderate winds, the velocity of the air may be assumed to increase rapidly through a thin shearing layer from zero at the surface to perhaps half value, u/2, a millimeter or so above it. Through this same layer the vapor density will rapidly decrease, if the general air is comparatively dry, from gaturation at the surface, where D = D0, say, to some decidedly less value. Beyond this layer the transfer of water vapor, of heat, and of momentum, are all owing essentially to turbulence, as fully explained by Taylor,2 and the coefficient k of this "eddy diffusion77 is practically independent of position.
Therefore, in analogy to heat conduction, molecular diffusion, etc.,
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Hence, as the density gradient changes only with elevation (v = w = o), and as k is constant, it follows that, when a steady state has been attained,
u— = k~ Udx  ~~   ~dz*'
1Phil Mag., 35; 273, 1918.
2 Phil Trans. Roy. Soc., 215; I, 1915.

